) apart from mild irregularity of the origin of the right ventricular branch of the right coronary artery ( fig. 2B ). Thirty hours after the procedure, while ambulant in the ward, the patient suddenly developed severe retrosternal chest pain. She was hypotensive with a sinus bradycardia which responded to intravenous atropine and morphine. The electrocardiogram ( fig. 3A & B) showed pronounced elevation of the ST segment in the inferior leads, and depression of the ST segment with flattening of the T wave in leads I, aVL and V4 to V.. During the next three weeks these changes gradually reverted to the findings observed prior to catheterization ( fig. 3C ). The serum glutamic oxaloacetic transaminase (SGOT), serum lactic dehydrogenase (SLD) and creatinine phosphokinase (CPK) levels were normal prior to cardiac catheterization but rose to 47, 541 and 50 units respectively immediately following the onset of chest pain, were 114, 911 and 501 units on the next day, 76, 904 and 98 units on the third day and thereafter decreased progressively.
segments as occurs in Prinzmetal's angina, it is postulated that spasm of normal coronary arteries was the operative factor. Scrutiny of those cases of clinically apparent ischemic heart disease with normal coronary angiograms is suggested to establish whether there is in fact a causal relationship with the billowing mitral leaflet syndrome.
enlargement. An intermittent nonejection systolic click was heard at the apex. The chest roentgenogram was normal apart from a narrow antero-posterior chest diameter due to a straight thoracic spine and mild sternal depression. The electrocardiogram showed sinus rhythm and a normal mean frontal plane QRS axis. The T waves, which were flattened in II and inverted in III and aVF, suggested inferior myocardial ischemia but were compatible with the BMLS. 3C ). The serum glutamic oxaloacetic transaminase (SGOT), serum lactic dehydrogenase (SLD) and creatinine phosphokinase (CPK) levels were normal prior to cardiac catheterization but rose to 47, 541 and 50 units respectively immediately following the onset of chest pain, were 114, 911 and 501 units on the next day, 76, 904 and 98 units on the third day and thereafter decreased progressively.
Three weeks after the first investigation coronary arteriography was repeated (Sones technique) but no changes were detected. The left ventricular cineangiogram still showed no abnormality of wall movement. Since discharge from hospital she has had intermittent bouts of chest pain and continues to take perhexilene maleate and alprenolol. year-old sister has a nonejection click but a normal electrocardiogram.
When admitted to hospital his condition was satisfactory and he was free of pain. His blood pressure was 90/60 mm Hg, a soft nonejection systolic click and a third heart sound were detected at the apex. The chest roentgenogram was normal. Measurement of the enzymes showed peak levels of SLD of 1000 units, CPK 290 units and SGOT of 98 units, all of which returned to normal after five days. A fasting lipogram showed a total lipid content of 501 mg%, cholesterol 153 mg%, triglycerides 99 mg%, and low density lipoprotein of 260 mg%. Serum uric acid and fasting blood sugar levels were normal.
Sequential electrocardiograms ( fig. 4 ) taken from the time of admission were compatible with an evolving anterolateral nontransmural myocardial infarction. Cardiac catheterization 12 weeks after admission demonstrated normal intracardiac pressures. Left ventriculography showed normal contractility. Unfortunately, the mitral valve was outside the field and was not seen. Selective coronary arteriography (Sones technique) showed all the major branches to be widely patent without luminal irregularity and no intercoronary collateral channels were noted.
Since discharge from hospital the patient has remained well and has had no chest pain but the intermittent nonejection click persists. An 6 ). Other investigations showed a normal blood count, serum enzymes, sedimentation rate and negative rheumatoid factor. LE cell preparations and serology for syphilis were negative. He smoked only four cigarettes a day.
The patient has remained well with occasional episodes of chest pain of short duration and the nonejection click persists. His 46-year-old mother has an early nonpansystolic murmur of mitral regurgitation8 and a brother has a nonejection click; both are asymptomatic and have normal electrocardiograms. FEB. 14 Chest pain is a frequent presenting symptom of the BMLS and usually is not typical of angina pectoris or myocardial infarction, in that it is sharp, transitory, inconsistently related to effort, often left-sided and has a tendency to disappear for long periods without treatment.8 Occasionally, however, the pain may resemble that of ischemic heart disease and patients have been admitted to hospital with a suspected but unsupported diagnosis of myocardial infarction. 8' 16 Electrocardiographic abnormalities are also a common component of the syndrome and are sufficiently characteristic to arouse suspicion of the BMLS even prior to clinical examination.8 The commonest findings are flattening or inversion of the T waves in leads II, III and aVF; the ST segments are usually normal, slightly elevated or mildly depressed with an upward convexity. These changes may vary greatly over time, may normalize spontaneously or after exercise and become more pronounced after inhalation of amyl nitrite"8 and on adoption of the erect posture.16
In the typical BMLS, coronary angiograms have invariably been normal. 8 The most acceptable explanation for the usual type of chest pain and the abnormal electrocardiogram is that undue tension of the chordae tendineae from the prolapsing mitral leaflet compromises the blood supply to the relevant papillary muscle. 18' 22 This suggestion would be compatible with the retraction of the left ventricular wall observed angiographically28' 24 and of the apical impulse on apex cardiography.25' 28 These observations do not supply a satisfactory explanation for the acute episodes of prolonged chest pain in our patients in whom the electrocardiograms in the early phase showed pronounced ST-segment elevation followed by an injury pattern compatible with transmural infarction in one, nontransmural necrosis in three and elevation of the serum enzymes in all four. Despite this undoubted evidence of myocardial infarction, selective coronary arteriography showed patent vessels.
The large majority of patients with clinically apparent ischemic heart disease have occlusive atherosclerosis of the major coronary arteries and their epicardial branches. It is unusual for such lesions not to be found at coronary angiography. 27 The usual type of chest pain and electrocardiographic abnormality in the BMLS probably result from traction of stretched chordae tendineae on the involved papillary muscle. In some instances, however, it has been postulated8 that the occurrence of sudden death, myocardial infarction and arrhythmias may result from spasm of a normal coronary artery in reflex response to billowing of the posterior mitral leaflet. The clinical detection of a nonejection systolic click, which is often intermittent, may be difficult, and the frequency definitely varies with observer experience. Furthermore, mild billowing or scalloping of the posterior mitral leaflet may escape detection in laboratories processing large numbers of coronary arteriograms. We suggest that an examination of this hypothesis is warranted and may well provide a clue to the etiology and pathogenesis of some instances of angina pectoris or myocardial infarction in which the coronary arteriograms are normal.all the patients who had AMI or critical LAD obstruction during the study period were reviewed, only 22% and 18% respectively showed exercise-induced ST-segment elevation, while 64% of the cases with left ventricular aneurysm displayed this phenomenon.
Thus, exercise-induced ST elevation seems to reflect the presence of severe coronary artery disease most commonly with an associated left ventricular aneurysm and may relate more to the abnormal wall motion than to the myocardial ischemia.per se. tricular end-diastolic pressure and poor ejection fraction,4 5) asymptomatic healthy individuals studied in the Seattle Heart Watch.4 There seems to be no readily available information as to the relative frequency of these associations. The present study was undertaken in order to determine the incidence of exercise-induced ST-segment elevation in a population of male patients being evaluated for cardiovascular disease and to assess the diagnostic value of this phenomenon with regard to the various possible underlying conditions. Methods
